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(54) NEW ONIUM SALT. PHOTOPOLYMERIZATION INITIATOR, ENERGY RAY CURING COMPOSITION 
CONTAINING THE SAME INITIATOR AND ITS CURED MATERIAL 

(57)Abstract: 

PURPOSE: To obtain a new onium salt composed of a specified 
benzoylaryl compound, excellent in transparency, curing properties and 
compatibility, low in smells, capable of forming a cured film excellent in 
gloss and adhesion and useful, e.g. as a photopolymerization initiator for 
an energy ray curing composition. 

CONSTITUTION: A new onium salt represented by formula I {Ar is a 
univalent to tetravalent aromatic group; X is a (substituted) 
bisphenylsulfonyl; (a) is 1 to 4; (b) is 0 or 1 to 3; (a)+(b) is 1 to 4; (n) is 1 
to 4; Z is a halide compound expressed by formula II [M is B, P, As or 
Sb; Q is a halogen; (m) is 3 to 6; L is 0 or 1 ; (m)+L is 4 to 6]}. This 
compound can be synthesized by reacting an aromatic carboxylic acid 
compound with a diphenyl sulfide compound in a reaction solvent 
prepared by dissolving phosphoric anhydride in an alkylsulfonic acid. It is 
useful as a photopolymerization initiator for an energy ray curing 
composition, excellent in compatibility, transparency and curing 
properties, low in smells and capable of forming a cured material 
excellent in gloss and adhesion. 
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HOOC 



T-U7^;uK, ^OHf^-i, 2, 4-hiJA;u^ [0052] 

HOOC — (^^- S — ^^-COOH , 

COOH^ 

COOH COOH COOH C-OCH3 

I 

o 

00 O Ov 

n II II 11 



H5C2O — C C-OC2H3 C C-OC2H5 



u 

6 o 



HO O O 



c 

H3CO *o o 




[0 0 5 3] ll(D3?»JSl=EyXI*7KiJ*;U7t?>KSA<fe 
lffc>4x.5, ^iz (2) aj^*<*6<)l-a5i?S-r^o (2) ^ 
l*±IH-»iC (1) l=*JL^T, (2) l=*>1t«Ri ~ 

0-CH2 (Rii) c H-o--ea^?*t*S$^t;C3 



(6) 

[O O 5 4] 
lit3 4] 
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(6) 



[0055] A(i/\Py>JS^. Ar. a. b. 

'j^l^m CD#«T. 5 0°C-C'JSlS*1±*Llfc*: 

/)<fctfbtt^o -CD (2) ai3c*:y. iirfB/\^-r hMb^ 

JfeKD/N^-r Kg^^<. fflJ;t(f-OCH3. -OC2 H5 . 
- (OCH2 CH2 )2-OCH3 . -OCH2 CH2 - 
OH. - (OCH2 CH2)3 -OH. -OCH2 CH 

(CH3)-OH. -SCH2 CH2 OH. -OCH2 - 
CH (OH) -CH2 -OH. 

[0 0 5 6] 

[^b3 5] 

CH2-OH 

o- 



CH3CH2-C-CH2-OH 
CH2-0- 



[0057] . -O-CH2 CH2 CH2 CH2 -OH 

So X. (2) aic«kpT»e>ttfceSiSA<7KKS*W 

<7h>s m7i\i. e-tizfn^^h>m •\i>. mm 
[0 0 5 8] ;J>Jlc^;5g^cDx:^;^^-j9^l^btt^§^^tel^c 

ttiastLri*. »>J^«x;K+vlg^b^Jtel. x^u>. 
f-^Ux-ir^U^O)* >fi^14 e-^ux-7';u^<b 
^Ift. Mlc(*K«x-i-;u^^b^!tel (»*L<ttxep 
7h;uvxxir;u. ev^7 p:t;uvxx^^u. xep:*-;u 
V*-7t?:^- KZ><fe5>S:xeP2i«x-Tr>u^^b'&«D) 



[0 0 5 9] ^»fi|X7K:^ri^«8i*«9^-r4x 

xy— ;i.F. ex:7xy — ;us^a)ifx:7iy — yMb-^ 
^^fz{t\£Xy :r. y -)iit^m(D'7J\y^iy>^^V--( K 
(ffiJ;^(i. x^U>;i-^th-r h\ 3^P eLy>;t+1^--r 
K. :/^u>;d-^+t->r K^) <rf*p<*<txif^7 p;ut K'J 
> ^ <*: o r SliS * +1-5 y u i^;ux— 

y 7t^*:7*v^^x;K^v®Si?i (0iJ:^[i. :7xy— ;u-y 

7K+S/«Bi. a^<b:7xy-;i. . y7K^*v^?Sx7H+i^ 
. hux3?xy-;u>^i>h'j<fus/y;ux- 

[0 0 6 0] flgiijex7K+v«ag<bLr. sftw 

tjimtLXit. 3, 4-X7K+*>i/^'P'>^+S/;i/-?*^;i/ 
-3!, 4-X7K*vi/^7p/sx^-tf->^;U7K*vU— h. 
fx- (3, 4-X7K*vv^ p/si^rv;i/>^;U) TV 
^— h. 2- (3, 4-X7K^vv^ p/s+vvb- 5, 

5-xep-3, 4-x7K+*» ->^p^*ify>-y 

ex (2, S-XtK^vv-^P^^^ 
;u) x-i^;u. EHPE-31 50 (^^'-f-tr^KbJ^xll 

cm m. ai^sx7H+v«fli. »^b^7 mt^m 

[O 0 6 1 ] JE(cBgflfilSX7K+v«Bi<D^J^ LTI*. Si 

r(*. 1, 4-'?*>i;;j-— ;KZ)-:;^f' ji/i^;ux— ^ 
1, 6-^+-t^>v;i-— ;ua)vyj vi^yux— T- 

<f gzj— ;KDi;y«j->s;;ux— 7";u. :/peL/>yy=a 
— ;KDvyy vv/;ux— i^;u, x5=- zi— ;u. zf 

-;ucia*fctt2aiUJi<DT;u*u>;t-*-9--f K <« 
^(fx5^U>^-*1^-f K. :fpeu>:i-:^-9--< K^) * 

An-r '5Ci:lc<ky^#c,tL47K'J X— ^;i.7tf y 
T^y y i>v;ux-^;u*<^lf e>tt4o S(zx;K*i/K 
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ly— ;u^fc(*C*Lt.lrT;U4rU>:?|-^-y-'f K^^tSnf — ;uvt*-;ux— t-;|/, i, 4--:?$ l^i?:^-^;^i?l^— 
•J vS?;ux— rJH¥A<^lf t>*tS. [0 0 6 2] 

o- 

CH2-i- CH2-C-O-CH2 /"h^VcH2-0-CH=CH2)2 



O O 

II ^ 1 . . 

CH2=CH-0-t- CHa-^-^O-C-r^^^ C-O-r CH2-r40-CH=CH2 




[0 0 6 3] st;'t7U5i:/7K'J tf-;ux— T-;u (.m^ 

it. ALL I ED-S I GNALttSl, VEC t ome 
r 2010) t|A<^(f b;h.-5o 

[0 0 6 4] ;1s:fi^o!>S^bt£ffl^1^(^. 1 o oafia?(D 

t>f-:i->m-^i^^SlZ^LXO. 0 1~2 0SStP, J: 

y»SL<i±o. 1 ~ 1 oasspOTMieros (1) -e* 

!t«!iH«>tta-\;'x^.;i.:^-jg(Da5®. mmms mm<7>mit 
mrs. sg, sg. mmmtj:t'^-^tf^tj:^m^%m.r 

;ut*i — jv. — vbT-feT^— h, r'^^n^^h 
ttfiE«9tt, *^:i->«^tt«!lS&t;3te«^IB«i&a(l*/1 

.feyisiii-r^ci: -So 

[0 0 6 5] j^m^mmitit^^mt. ss^1•«t^<Dx:^ 
vu*-sasRsit-r-5ci:i=<fcy o. 1 8>-a»«iztiM 

^■5. ®^'Sx;f.;i,^-^i: Uri*, 3tS^MSS»J<D» 
«l*S5f6-r '5x:^;^^-^ *-r SfS y L^A^tC* to-ct 

3^. U-+F-3te'Jfi:A^e,»e,tL52 0 0 0:t> 

^''X hP— A~7 O 0 O;*-^^'';^ hP— ACDiKg^WT 

4iiajisx:)!.vu4=-«^f>m^-«. xia. tti*iaifa)m« 

(Sx:r.;U4?-«) ^filfflr'-SA^ Sg^ 
JSA<*f^LL>o x:}-.;u4f-^'^<DSS»*s x;^.;u=^— 



S*E1±(0«fBi-V> O^t) 7<7 y;HftiXT-;Mb^1«!l («IJ 
t*X7iy-;UA^X7K=tv;^sg. y7f.^-u<?m 
x;K=^->8JJit|(OX7K=^^->ffiBgi: (y^) T^7y;uK<D 
Sl£!fe|-C$.^X7K^-> O^i) T^yu— OU^^ 
T<7yU'-h, 7Kyxx^;U7Ky (.3^9) 7<7 
y u— h^WTt-y =f-7— 2-tKp^v (y^») T 
^7yu— h. 1, 6-'^^-y->i?ji-— r^? 
yu— 1. 9 -y ;ui? 0^) 7-^7 yu 
— h. hyy^p— ;u::/p/<>hy <j*$>) T<?y u— 
h-. '-^^'Sixy xy I — ;u h y (p« ^f) r-S- y u— 

y;u»xxT^vMb^«i*fl6fflt-'Sa^J=i*, 3t^5;*;u 
«^MS&fii 1 -t Kp4^->'>^7P'^^*>vu:7 

y T-^s^-r s c i: ^ 4, 

[00 6 7] :^feQ^0>»^!|^(*. £I=!K8&0!>$9(=. 0IJ 
X.lf 1 /i m~ 2 0 O 1/ nris »^ L < 1* 3 m~ 5 O // m 

-b ^ S -v ^7 Sis'§?lcffiffl-r S C t ti^V # 4. $ t. 




(1 



[006 8] 

immmi jut, :$i^m^mmmiz^^}mwd^izniimr 

[006 9] (5) -^miitl^i^y 3:—)UX)\^V ^ 

^^m^ (sc ( i ) <Dit-^mo>-^m 

*^*l=?eS¥L, ^*t(=i?7i— ;u;^;u7-f Ki 8. 6 
j&^ffLV ^{t^'QT h-y^^-r— l=rSf5*<$ITLT 

jSai 0 0 0«B (7K8 0 0S»(=*K<b*'J't7A2 0 0fi|J 

jJct^-ec+L^x-sjy— o oSfuzAagft (6 0°c) 

<Dmt$i (i) $2 0. 3S?#r=. ^^!|$9<7>llt^l^6 9~ 

[O O 7 0] ^JlgfllJ2 (iC (ii) (D^b#!t^«)^;5g) 
/^i 8 O. 3gP, £K^b'J > 1 8. 3Sg 

*^^l=jS<gL. CltLlZiJ^i-yi/X^U^-f Kl 8. 6 
SPRt^p -^TJUSmSKl 3. 6gP$ttiii^8 0°C-C? 

tl^tH^ffiS^ffJECL^aferoSt*: (ii) *2 0. 2a»# 
fco ^fiSiaWiS^I* 1 T 7~1 1 8°C-Ci5ofc, 

[0 07 1] ^Jj£«lj3 (iii ) «)^b^«!ia>^ 

^) 

/$t>XjU7h>K2 0 8. 2gp, 3iK<b'jr^26. 8§V 

^^^icjt^L, c+Lir-:?7i-;i'X;u37-f' Ki 8. 6 

SS&:;p-'i'aPffia#Kl 5. 7gB$tti2i^8 OtJT- 

[^«i=iiis$fi-L^a-fe<7>Bfr (iii ) $2 1. 6ge» 

fc. ±Ji£1&<DitMil*1 3 4~1 3 5°C-C?feofc. 
[OO 7 2] ^fig«lj4 (iC (iv) (D-fb^lSlKO^fia) 
^ ^ >X;U;^>^2 3 8. 6 g?, SK^b 'J > 2 3 . 9gB 

$^:^irj§SL. c*tizi;7i-;u;^;u7-f Ki 8. 6 

SS&i;p->5^;U:^^->*;U7t?-VUSJi«^1 8. OS? 



5 6. 72 
tK^ 3. 2 4 

-r:*--? 9. 79 

*J> 4.75 

2 3. 17 



[0 0 7 7] |I1E«IJ2 (^b^fel ( b ) O^/S) 

$^«ij2-c^§fcft^!») (4- (p-^f^yu^vyw^u) 

-i?7x=.;ux;i/7w K) 3 0. 485, 2/7x^yUy^.;b 
;h#->K20. 2gf, Sfi5Kl79. 8gS$ttiiii^. ^ 

ja-e2 4^PB^Sj£$ff'ti:tv 2fet^-ecfl)sj£ji&!tei$a 
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Sttjii^. 8 0"c•e1^ras^5$^7t^;■a^*^7□■7^•^^^ 

$2 1 .^68P#fc. ^figtlOltMil* 1 4 5~1 4 8°C-e 

[ O O 7 3 ] -^BECIJ 5 ( V ) (O-lb^lftO^JiE) 

j'^>X;i.7tx>M2 2 O. IgS, SS^b'J>2 2. 0S5 

$^^lcj§«?L, c^xici?7i-;u::?.yi.7-f K3 7. 2 

SSai/'f V7^;U»1 6. 6S»$ttiii^, 80t;Tf6B# 

»l=«ia$ffl^afe<DH^♦: (v) $3 5. 2Sf»fc. * 
fiKI^XDatiSil* 1 4 7~1 5 2"C-efcbfc, 

[o o 7 4] -^jaftije (.^ (.vO (Dit-Br^o^m 

>X;U7l^>S2 8 6. 4SS, SK^b'J >2 8. sSS 
$^:^lcjSfi|L. C*tlzi?7x::.;i^x;U7-(' h\ 3 7. 
2fiS, -^^^i 'J>-2, 6-S?*;U/t?>K2 1 . 6SS$ 

ttji<i¥> 8 o<1c-e6B#FB^S)E$^T^^j^^*■^p-7 h'Jf^^? 

3 7. OS?«fc, ±fiEie!l<Diit^l*1 9 5-2 0 0lC-Cfc 

[0 0 7 5] (SC (1) •^*$+L*:i--'t7A^a)^fiE* 

SlJSffiJi ab^ia (a) OT^fiE) 

^fiE«>J 1 -e#fc<b^1«!i (4-'<>y'f;u--:;7i^^ux 

;U7-f K) 2 9. OSP, 4, 4' - V P V -7 xr: 

;^x;^7t^4^*> h*2 3. 9«f!, EK'(b'Jr/3 9. sfif&t; 
SSJKi: LT>^>;^;U7t^>K3 9 8S?$ttii«^, 8 o*c 
l-ilOgftL, lSf$L<CA<t>3^rBlSfE$t=ft\ 23?L^-C, C 
a)SJE;1-&!B!l$ia#L'JCA<e>. 5°ca)N a P F6 OTKjS 
j8t280. 0a?(*263. 2SP(=NaPF6 16. 8 

Wz)mm i7 o'Xi) mmL, o-tj^r-M^aiL, -^i^x-^ 

SU, 360)9(4; ((b^l^ (a) ) $4 6. OSK 

^fco ^fS.^<Dmmt^ .31-13 9<ic-cfcy, 7c«» 

[0 0 7 6] 

5 6. 7 1 

3. 2 2 

9.7 7 

4.7 2 
2 3. 15 

^fL^Pd^e, 5°C<DN a S b F6 <07K;SjSE4 3 1 . 1 
(*405. 3SSI=N a S b F6 $2 5. 8'a?$5Sft¥L 
fct,<0. ) lOL-ToJSTL. «fttJLfcafe©Hi*$?> 
jS, KiSL, ^L^■e-f v::'p/^>'— 71-6 5 ogpi-JinSfi 

(7 0-c) »<Bu, o°c^-cj^iPL, ^>sij, e 
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fe<7)@i* (^b^«g (b)0 ^5 0. 8SP#fco *^iaa> 

mm 5 2. 98 

3. 4 8 

-f:*-'^ - 8. 85 

T>^^> 16. 8 0 

yyM 15. 7 3 

[0 0 7 9] mmms ut^^ ic^) cd^^e) 

^jSffJ3-c??§fc<b&1SD (4- ip-<?n^^>V^)V) 
-i>:PJi^JV7.Jiy^\^) 3 2. 5SP. 4, 4' -v:? 

PA • i;:7x^;ux;U7^+>' K3 ess. ;mK2 4 0. 
eSS^ttai^. Mfflt:2 4^PBlJ5iS:*?Tl\ ^t^t?c<D 
Sl£51'&1*l$-t5iisf L3S:/i<&. S'tSCON a S b Fe 
JS431. 1SB(7K405- 3SB(rN a S b F6 ^2 

7tm mmm (Sfi%) 

4 1.22 

tK^ 2. 2 4 

'<:t^ 7.10 
^^^^ 3 ■ 9 3 

17. 72 
> 13. 4 9 

y^^m 12. 6 5 

[008 1] mmm^ at^^ (a) o)^^) 
$^««4T?f#fc^b-&«D3 4. 8SS. i/:7i-;u;^;u7N+ 

vK2 0. 2SP. SeSMl 7 3. Igp*tt32.<5^. MST? 
2 4ftFBlJSJ£$frl\ ^Xl^X*;i(D&m^)^^^^mW\^td: 
0*t5<DN a S b F6 07K?8j$4 3 1. 1 W (7K4 
05. 3$HZNaSb F6 *26. 8SP*5S»Lfct 

7c« saijfii (fia%) 

5 1.54 

. tK* 3 , 3 0 

8- 35 

T>^^> 15.83 
14. 8 4 

[0 0 8 3] Il«g«lj5 iit^^ (e) <D^J?E) 

•&^«^J5-c?^&fc^b-&1*l5 o. 3 SB. v:7x-;ux;U7t%+ 
vK4 0. 4Se. Sffi5K2 0 8. iSS^tti^^. MST? 
2 4B#Fp1Sf5*ftlV *t^T*ca)SJ£S^iai*lS!if L^S 
S;S<DN a S b F6 7K?e?S8 6 2. 3ffl (7K8 1 
O. 6g8l3N a S b F6 * 5 1 . 7SS^?§<gL/c^, 

K« 5 0. 0 5 

7kM 3. 0 2 

* 9.5 7 

7>^^> 18.11 
16.99 

[0 0 8 5] mmme cit^^ ( t ) oj^ja) 
I6r*i§fc<b^itei5 5. 3gs. 4, 4' 



[0 0 7 8] 

tt^fil (SS%) 

5 2. 9 9 

3.4 7 
8.8 4 

1 6. 7 8 _ 
15.71 

5. 8»^»«Lfcta)o ) (cd^L-rojSTL. «faiL 

6 5 0aiciP8fe (7 0XJ) J§^SL. o^*-e;^JPL5SiJ 
efea>H<* (<b^1«g (c) ) ^6 3. 3SS 
mtzo ±^3i'm<D^mt^ 25-1 2 9X^vib^)s 7c*» 

[0 0 8 0] 

tt^fil (fi«%) 

4 1. 2 1 
2.2 3 
7. 1 O 
3. 9 2 

17. 6 9 

13. 4 7 
12.62 

(Do ) ic^J^L-roiSTL. «rtBL/iefe<D@t*:^5ja. 

ftJSL. *c^T-< v:^p/^y— ;u6 5 oSBfcSptK (70 
':/^7Xtt(D^ii£!tel (^b^l*) (d) ) S5 3. 9S6»fco 

[O O 8 2] 

t1-S:fl (SS%) 

5 1.52 

3.2 8 

8.3 3 
15.82 

14. 8 2 

nmL. v:;^p/^-/— ;i/6 5 0gB(zjp8& (7 0 

(* (^b-&1*) (e) ) *94. l^mtzo ±fS,^(Dm^it 

15 2-1 62'tJt?fcy. 7tm^m(Dmmit. h-smic 

[0 0 8 4] 

ItSfil (Sfi%) 
5 0.03 
3. 00 

9.5 4 
18.10 
16. 9 6 

v:7x— ;ux;U/t^^v K4 6. iSP. SfiS^233. 4 
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JSS^1&*a#L?i*<e>. MiSaJN a S b F6 a>7K5§ia 
862. 3SV(7K810. 6S(wN a S b F6 $5 1 . 

fe(D@(*$^5®. $£JSL. ;Ai^T?-< v:?p/^y— ;u6 5 

7tm mmm (S5%) 

ft« 5 2.23 

tK* 3 . 5 5 

^^'^ 8. 98 

T>^^> 1 7. 09 

15. 9 9 

[0 0 8 7] mmmi iit^^ (g) a>^;«) 

^^fl?ij5-C?fSfc-(b^1S3 5 O. 3SP. 4, 4' -v:7;U;j- 
P v:7x^;ux;U7N+v K4 7. 6SS. S85K2 2 5. 
4g5$tti^^. ^;ar*2 4B#fe1S/£^ftix. ;:fei>-^c<7) 
JSJ£S^ia*a4f L5feA<h). M;a<Z)NaSbF6 
8 6 2. 3a7k8 10. 6aS(ZN a S b F6 *5 1 . 7 

Ttm mmm («*%) 

4 7. 51 
tK^ 2 . 5 8 
-r:^';? 9. 07 
T>^^> 17, 2 0 
y^yM 2 1.49 

[0 0 8 9] mmma at^^ (h) a>^m 

4. ofis. 1, 4-:^5i>v;t-— ;n oog?Sttai<5^; 

7c« HSlJffi (fiS%) 

a* 5 2. 8 0 

tK* 4 . 4 5 

^^t"^ 7. 2 3 

T>^^> 13. 7 0 

12. 8 5 

[0091 ] mmm9 at^^ ( j ) o-^fs,) 

4. OSS. X^U>yjzi— ;U2 OOSf$tta^«5V-. MS 
r*2 4Btfe1Sf£:L. ^-CD^. 7K*lC;^^3^<?f«ft±iL/re 

^i^T?-tEa)^^1«g7 8. 2ef. e-*::^p^^? h>4 

siaijfi.(ss%) 

5 3. 86 
7k^ 5 . 4 8 

5. 1 5 

7'>^^> 9. 7 6 

9.13 

[0 0 9 3] mMm^ o iit-^^ (k) (O^m 

^^msvmtzit^^Bo. 3fif. 4, 4' ~i✓"7;^5^ 

p v:7x^;ux;u7^+v K4 7. 6 §5. jg«5M2 2 5. 



(ib^l«o (f) ) $96. 5SU# 

f=o ^fig140(Dltt^tt2 O 1 -2 O 5^Tfcy. TcS^JW 
[0 0 8 6] 

mnm (ss%} 

5 2.20 
3. 5 3 
8. 97 
17.06 
• 15.98 

(omw^^ML. KSL. ;j»i^-e-f v:^p/^y— >U6 5 

OSS(cJpS!ftL (7 0^) JSftlL. O^^-^H^au. 5jfl 
L. l£jgL. SfeOBft: (<b^«a (g) ) $9 4. l Si5 

#tro ±fS.^(r>mmt^ 6 3-17 2x-cfcy. Tcm^J^ 

[0 0 8 8] 

H-Kfi (Sfi%) 

4 7. 4 8 
2. 5 6 
9.0 5 

17.18 
2 1.46 

(h) ) $4 1. aumtco 7c«»«f<z>«gS(*tl-»fii(c 

[O O 9 O] 

5 2. 7 8 
4.4 3 
7. 2 2 

13.71 
12. 8 4 

8. 5SB. tg^bS-XXO. O4ge$tt3ao^. 12 0°C 
■ei 5B#raSi6L. e-ij:^o'p^ h>t)<ELet;m^^ 

^^i«3 (^b^ia ( j ) ) $1 2 6, i&mtzo Ttm^m 

[0092] 

ft^fii (aa%) 

5 3. 8 4 
5. 49 
5.13 
9.7 5 
9.13 

Si£5g^«g$ail$L?S*<&. MScDNa PFe 7KJSjS5 

59. 8$3(;K526. 6S(I=N a P F6 $3 3. 6§( 
@<*$5iSL. $£*gL. 2fct>T?>r V:?P/<y— >U6 5 o 
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$£»L, efea>B«: «b$«!l (k) ) *1 0 4. 9 

su»f=, ^fietxoHfijSi* 1 5 4-1 6 3°c-ei6y, 

5 4. 4 8 
2 . 9 7 

'f ;i-'t7 10. 3 5 

•J V 5.01 
:7'y^ 2 4. 5 9 

[0 0 9 5] i^&^ommm) 

sijs^j 1 1 ~ 3 o . itmm 1 ~ 6 

Tkffifl" (8 0W/cm) T?8' cm<03§giA^4sgJ1-^*BS 
[0 0 9 6] SBJtt : $§/i£!teia)2llfl14^a^*IJ£Ufco 

o ■ • • • ^±i=SBjr-fe.5 
A • • • • *5-rAM=(=:ryi&y 
X • • • • s^r^ 
X X • • • • -rciz^i-gfr-s 

«#SeStt : «§Ji)t«!l$4 0t-e3>r^FBl«#L. ffiStt 



[0 0 9 4] 

5 4. 4 6 

2. 94 
10. 38 

5. 02 
2 4.61 

A ■ • • • Af>-^iittLrtx« 

X • ■ • ■ -y^HbLTt^^ 
m2 ) SaHSLfc, 

O • ■ • ■ 3tjRA<S»-C&S 
A . . . . •V-¥>< tyA^fc-S 
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